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passing througjj that point; and in this plane the areas traced out by the radius-vector are proportional to the times employed. .
Evidently there, is no acceleration perpendicular1 to the plane containing the fixed point and the line of motion of the maving point at any instant; and there being no velocity perpendicular to this plane at starting, there is therefore none throughout the motion i thus the pointMnoves in the plane* For the proof of the seconds part of the proposition we must make a slight digression.,
. 48. The Moment- of a velocity or of a force about any point is the product of its magnitude into the perpendicular from the point upon its direction. The moment of the resultant velocity of a particle about any pbint in the plane of the components is equal to the algebraic sum of the moments of the components, the proper sign of each moment depending on the direction of motion about the point. The same is true of mpments of forces and of moments of momentum, as defined in Chapter II.
First, consider two component motions, AB and A C, and let AD be their resultant (§ 31). Their half-moments round the point O are respectively the areas OAB, OCA. Now OCA, .together with half the area of the parallelogram CABDt is equaj to OBD. Hence the sum of the two half-moments together with half the area of the parallelogram is equal to AOB together with £ODt that is to say, to the area of the whole figure OABD. But ABD> a part of this figure, is equal to half the area of the parallelogram; and therefore the remainder, OA£>>
is equal to the sum of the two half-mo-            _______
ments.   But OAX) is half the moment of the A.                  ~&
resultant velocity round the point O. Hence the moment of the resultant is equal to the-sum of the moments of the two components* By attending to the signt of the moments, we see that the proposition holds when O is within the angle CAB.
If there"be any number of component rectilineal'motions, we may compound them in order, any two taken together first, then a third, and so on; and it follows that the sum of their moments is equal to the moment of their resultant. It follows, of course, that; the sum of the moments of .any number of .component velocities, all in one .plane, into which the velocity of any point may be resolved, is equal to the moment of then- resultant, round any point in their plane. It follows .also, that if velocities, in different directions all. in one plane, be successively given to a moving point, so that at any time its velocity is their resultant, the moment of its velocity at any time is the sum of the moments of all the velocities which have been successively given to it.
47. Thus if one of the components always passes through the point, its moment vanishes. This is the case of a motion in which the acceleration is directed to a fixed point, and we thus prove the second theorem of § -45, that in the case supposed the areas described
